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) 24 α ∈ ΔP0    5 #$ ωα ∈ aP0  /4
α ∈ ΔP " ωα := ωα˜; 0) α˜ ∈ Δ0 − ΔP0 "#$ 2 α "#$  "
 
aP =
⊕
α∈ΔP
R · ωα.

    	 	

 R = R ∪ {∞}; 0) {{t ∈ R | t > λ}}
λ∈R  2"
*"  1)  ∞ " : t + ∞ = ∞ = ∞ + t 0
R   "#$ <)  aP ⊃ aP  "#$
<)
⊕
α∈ΔP R · ωα /4 β ∈ ΔP  x =
∑
α∈ΔP tαωα; tα ∈ R;
" 〈β, x〉 = tβ ∈ R
   !" X∗
  # ∂PX
∗
 ? )#$  P ∈ P
 P∞ = P(R)  X  :  A  1
  G∞ = G(R) ?$  A  1
K∞ = K∞(x0) 
qP : P→ LP
 L; LP,∞ = LP(R) 
KP,∞ = qP,∞(K∞ ∩ P∞).
7 K∞ $,  B. θK∞  9( G∞ #$
L∞(x0) = P∞ ∩ θK∞(P∞)
0   9
 24 P ; $
qP,∞ : L∞(x0) → LP(R)
"  ."$""  AP,∞(x0)  MP,∞(x0)  $,
92"  AP(R)  MP(R)  L∞(x0) : $  )
I  9"7
P∞ =MP,∞(x0)AP,∞(x0)NP,∞(x0).
     P ∈ P  	
 ∂PX∗  	
	
∂PX
∗ = q−1P (AP)(R)\X = NP,∞\P∞/KP,∞(x0)AP,∞(x0)
= LP,∞/KP,∞AP,∞ ∼= MP,∞/KP,∞.
 "  X = ∂GX
∗
  24 P,Q ∈ P  P ⊆ Q
q−1Q (AQ) ⊆ q−1P (AP)
; ) 0 LN
π∗Q,P : ∂QX
∗ → ∂PX∗.
	
  /4  $"#$ 1 Γ ⊆ G(Q) 
P ∈ P "
Γ ∩ P(Q)\∂PX∗
"    P
  	
 X∗ 
  	   X∗ =
⋃
P∈P∂PX
∗
   
  x ∈ X∗  Px 	 	 P ∈ P  x ∈ ∂PX∗ 
 P ∈ P  X∗(P) = ⋃Q⊃P, Q∈P∂QX∗ 	 π∗P : X∗(P) → ∂PX∗ 	

 	 !
 " ∂QX
∗
 π∗Q,P   
∂X∗ = X∗ −X
/4 P ⊆ Q  X∗(P) ⊃ X∗(Q)  π∗Q,Pπ∗Q = π∗P
  -  P ∈ P 
logP : P∞ → aP
	 	
〈χ, logP(p)〉 = log |χ(p)|,
# χ  $
 X∗Q(P) ⊆ aˇP 	"   	 0P∞ =
ker(logP)


 3  	 P ∈ P #
 0P∞ % " ∂PX∗ P∞
% " X∗(P) 	 π∗P  P∞&%
	   A"   "  P∞? "
;  P∞ "#$ 2 X "   )" "  &'
 π∗P E"#$#$ 1  "  ? 
0P∞ 2
∂PX
∗
 ; 0$ 0 x, y ∈ X  " )  p ∈ P∞  x =
py ?   a ∈ AP,∞(y)  logP(a) = logP(p); #$ a =
expAP,∞(y)(logP(p))  "   π
∗
G,P(y) = π
∗
G,P(ay) 
π∗G,P(x) = π
∗
G,P((pa
−1)(ay)) = pa−1π∗G,P(ay) = pa
−1π∗G,P(y)
 pa−1 ∈ 0P∞ 
KE) ) "   G(Q)? 2 X∗; 0#$  ?
 2 X C#$ 
LD 2"  2  "#$2
)"N
γ : ∂PX
∗ → ∂γPγ−1X∗; "
γ : X∗(P) → X∗(γPγ−1) 
π∗γPγ−1(γx) = γπ
∗
P(x),
0) γ(px) = (γpγ−1)(γx)  p ∈ P∞; γ ∈ G(Q); x ∈ ∂PX∗
 " $ X∗ X∗ 0 "
⋃
P∈P∂PX
∗
; 0
) ∂PX
∗
 %  P∞  ? $)
$  "L G" 2 X∗  " ) #$ 
O#$P 
1    ;   04"#$ 

 2; 0  !)""2 P ),
  8   P ∈ P 
	P : {(x, y) ∈ X∗(P)×X∗(P) | Px ⊇ Py ⊇ P} → aP,CD
	P(x, y) = logP(p) +∞Py ,CD
     	 	

# p ∈ P∞ 	 !" y = pπPy(x)  	
∞Py =
∑
α∈ΔPy
∞ · ωα ∈ aP.
: 42 #$ #$; "" "   !"0$  p )$
"  " 
P(x, y) ∈ {λ ∈ aP | 〈α, λ〉 = ∞ ⇐⇒ α ∈ ΔP−ΔPyP }.


    x, y, z ∈ X∗ 	 P ∈ P  Px ⊇ Py ⊇ Pz ⊇ P 
p ∈ P∞ 	 γ ∈ G(Q)  '
	P(x, y) + 	P(y, z) = 	P(x, z),C	D
	P(x, px) = logP(p) +∞Px ,C-D
	γPγ−1(x, y) = Ad(γ)	P(x, y).C3D
	  A"#$ 0 C	D )0"  ) 
!"" 2 $#$  "    p, q ∈ P∞
 y = pπ∗Py(x)  z = qπ
∗
Pz
(y)  
z = qπ∗Pz(y) = qπ
∗
Pz(pπ
∗
Py(x)) = qpπ
∗
Pz(π
∗
Py(x)) = qpπ
∗
Pz(x)
 0
P(x, y) + P(y, z) = logP(p) +∞Py + logP(q) +∞Pz
= logP(qp) +∞Pz = P(x, z).

/4 Q ⊃ P "
aP(Q) = {x ∈ aP | 〈α, x〉 <∞ 24 α ∈ ΔQP}.
 L paP→aQ " "#$   L paP→aQ 2; #$
paP→aQ(
∑
α∈ΔP
λαωα) =
∑
α∈ΔP
λα paP→aQ(ωα).
)   / Q∞−∞R #$ 2;  paP→aQ  " ?*

 a+P #$ a
+
Q )) ? $ #$  L
paP(Q)→aQP #$
paP(Q)→aQP(
∑
α∈ΔP
λαωα) =
∑
α∈ΔQP
λα paP→aQP(ωα).
" " #$    aP(Q) 0$
  	
 X∗   


     x, y ∈ X∗ 	 P,Q ∈ P  Px ⊇ Py ⊇ Q ⊇ P
 '
	P(x, y) ∈ aP(Q),C8D
paP→aQ(	P(x, y)) = 	Q(x, y),CD
paP(Q)→aQP(	P(x, y)) = paP(Q)→aQP(	P(π
∗
Q(x), π
∗
Q(y)))C D
= paP(Q)→aQP(	P(x, π
∗
Q(y))).
	  " !"" 2  "   /4 
   )  !"" 2 !)"  
"") p 0; 0#$"  CD 0 0  2 
0 $ "
paP→aQ(logP(p)) = logQ(p)
24 p ∈ P∞   $ 2 "
paP(Q)→aQP(∞P∞,y) = 0
  "#$; ""  2 L <)$
$" " 
  S   x0 ∈ X "   #
CD   P ∈ P x ∈ ∂PX∗ λ ∈ R 	 V  
 (
 ) % x  ∂PX
∗
 	 	 * + 	
,- % V  ∂PX
∗
 

  
 . U∗P(V, λ, x0) % X
∗
	  	 
 y ∈ X∗(P)  π∗P(y) ∈ V 	 〈α, 	P(x0, y)〉 > λ " 
α ∈ ΔP
CD !  U ⊆ X∗  ( "  	 x ∈ U 

 ) V % x  ∂PxX
∗
	   /
λ  U∗Px(V, λ, x0) ⊆ U 0
: "$ #$; "" " "#$#$   " ? C	D
" "    !"0$  x0 )$


 6   P ∈ P  
CD X∗(P)  ( 1	 	 X = X∗(G) ( 	 ∂X∗

CD  	 ( 
 V ⊆ ∂PX∗ 	  λ ∈ R 
U∗P(V, λ, x0) (
CD 	 *	 	 '
CD 	P(x0,−) : X∗(P) → aP 
C)D π∗P : X
∗(P) → ∂PX∗ 
C#D 	 2
 X∗ × G(Q) → X∗ 
CD 	 2
 X∗(P)× P(R) → X∗(P)
     	 	

	 CD  x ∈ X∗(P);   24 L )"#$ 1
) V  x  ∂PxX
∗
 L" λ
U∗Px(V, λ, x0) ⊆ X∗(Px) ⊆ X∗(P).
CD  x ∈ U∗P(V, λ, x0)  Q = Px ⊃ P ?   
π∗P  P   "L G" 2 X
∗
) " 
)"#$ E 1) V ′  x  ∂QX∗  π∗P(V
′) ⊆ V 
〈α, P(x0, z)〉 > λ 24 α ∈ ΔQP  z ∈ V ′
 " "  0; "" 24 $#$ I" θ 
U∗Q(V
′, θ, x0) ⊆ U∗P(V, λ, x0).
 "  "" 24  y "   
π∗P(y) = π
∗
P(π
∗
Q(y)) ∈ π∗P(V ′) ⊆ V,
$  "   #$  " 24 1 24 y  0
   C24 θ >> 0D; )#$ 0; "" y ∈ X∗(Q); "
P(x0, y) ∈ aP(Q) #$  ) L
r1 = paP(Q)→aQP 
r2 = (paP→aQ)|aP(Q).
 "  r1 + r2 = idaP(Q)
 V ′ ⊆ ∂QX∗ )"#$  P   "L G"
 " "; ) "    C ⊆ aQP 
r1(P(x0, V
′)) ⊆ C.
 θ ≥ λ+max (0,−min{〈α, c〉 | α ∈ ΔP−ΔQP, c ∈ C}) /4 α ∈ ΔQP
 #$ C D  C	D
〈α, P(x0, y)〉 = 〈α, r1(P(x0, y))〉 = 〈α, r1(P(x0, π∗Q(y)))〉
= 〈α, P(x0, π∗Q(y))〉 > λ,
 π∗Q(y) ∈ V ′ /4 α ∈ ΔP−ΔQP  0 #$ C D
〈α, P(x0, y)〉 = 〈α, r1(P(x0, y))〉+ 〈α, r2(P(x0, y))〉
= 〈α, r1(P(x0, π∗Q(y)))〉+ 〈α, Q(x0, y)〉
≥ min{〈α, c〉 | c ∈ C, α ∈ ΔP−ΔQP}+ θ ≥ λ,

〈α, r1(P(x0, π∗Q(y)))〉 ∈ 〈α, r1(P(x0, V ′))〉 ⊆ 〈α,C〉.
 " CD )0"
CD " E"#$#$ 
  X  	  X∗
	 ? x ∈ ∂PxX∗  V  )"#$ E 1
)  x  ∂PxX
∗
";  " U∗Px(V, λ, x0)∩X = ∅ 24  λ ∈ R
" 2  #$$  X 
   !	  
% &#'( )!
. " !)"#$ "  "#$  

" 0  0 #$"  2 5 )#$N
G(Q)\X∗ × G(Af ) = X∗ × G(Af )/R∗,
0)
(x, g) R∗(y, h) ⇐⇒ ∃γ ∈ G(Q) (y, h) = (γx, γg).
/4 x ∈ X∗ "
Z∗x = {γ ∈ G(Q) | γx = x}
 " Z∗x  !)"#$""  Z
∗
x  G(Af )  " 
APx(Q)NPx(Af ) ⊆ Z∗x ⊆ Px(Af ),
 APx(Q)NPx(Q) ⊆ Z∗x ⊆ Px(Q) ;  NPx(Q)  NPx(Af ) 0
 1  NPx #$ " : R¯
∗
)#$ #$  !)"#$""
 &' R∗
    	 	
% 3 4

S∗ % G  	 	
S∗ = (G(Q)\X × G(Af ))∗ = X∗ × G(Af )/R¯∗.
  "  P ∈ P
∂PS
∗ = (∂PX∗ × G(Af ))R¯∗/R¯∗,
	 
∂S∗ = (∂X∗ × G(Af ))R¯∗/R¯∗.
∂GS
∗
#	  S 

 	 CD (x, g), (y, h) ∈ X∗ × G(Af ) 	  R¯∗
&% #   γ ∈ G(Q) 	  m ∈ Z∗x  
	 (y, h) = (γx, γmg) 
CD S∗   

 5	(
 #$   G) 24  0" " $" 2
2$; ,#$ #$  / " $
 - CD S  ( ∂S∗   S∗
CD ∂S∗ =
⋃
∂PS
∗
 # 	 	
 6   
 		 ) % G 	 #	
CD   0  		 ) P
% G  ∂PS
∗
(  ∂S∗
	  p : X∗×G(Af ) → X∗×G(Af )/R¯∗ = S∗  L
CD  (x, g) ∈ X×G(Af )  X = X∗(G) = ∂GX∗  X∗ E "; )
"  E 1) V ⊆ X  x;  24  E  
 1 Kf  G(Af ) " V × gKf  E 1)
 (x, g)  X∗×G(Af )  " 0 ; "" p(V × gKf )  E
     	 	

1)  p(x, g)  S∗ " H 2 "  $ 	CD;
""
p−1(p(V × gKf )) =
⋃
y∈V
G(Q)V × G(Q)Z∗ygKf ,
" "" "#$ " 1)  )#$ : "  G
 " E : "  " $ ")"  
% E  "  #$ G(Q)V ⊆ X  " S E
 S∗
/4  γ ∈ G(Q);  P ∈ P   x ∈ ∂PX∗ " γx ∈ ∂γPγ−1X∗
$ " ∂X∗×G(Af )   ?  G(Q)  " 
 " 2 " ∂S∗ = S∗ − S    !)"#$""$  ∂S∗
CD  L #$ )"#$ 1   
)"#$     " G(Q) L "; 2 " 
) !)"#$; ""  5  
L""
"  )"#$ 1   &' R¯
∗
"2
CD   " / ∂PX
∗
 ∂X∗ E "; 2  $
  4#"#$ " 0""  CD   #$ !
 0 ) 0"  CDN  " 0  E 1)
V ⊆ X∗(P) = X ∪ ∂PX∗ " " " ∂PX∗ 0$;  0 
CD   1) V × gKf  X∗×G(Af ) 0  "#$I
#$ " 1) $" "  p )#$ < ""  
)#$; ""
p−1(p(V × gKf )) ⊆ (X ∪
⋃
γ∈G(Q)
∂γPγ−1X
∗)× G(Af ),
0" )   KE$  : #$"  
 3   ( 

 ) Kf ⊆ G(Af )

S∗/Kf = G(Q)\X∗ × G(Af )/Kf
 

 5	(
	 H#$ $ 	CD "  5 2   
 <"E"#$  (x, g) R∗Kf (y, h)  ; 0   
(x, g)  (y, h)   #$  4)";  " (x, g)R¯
∗
Kf
(y, h)
 ; 0    (x, g)  (y, h)    
4)"
KE)  R∗Kf ⊆ R¯
∗
Kf
  "  (x, g)R¯
∗
Kf
(y, h)  ; 0 "
 k ∈ Kf  (x, gk)R¯∗(y, h) ) " 0 " ' 
  A" " k ∈ Kf ; " γ ∈ G(Q)  " m ∈ Z∗x 
(y, h) = (γx, γmgk)
 μ ∈ Z∗x  μg ∈ mgKf   A"  k′ ∈ Kf  (y, h) =
(γx, γμgk′) = (γμx, γμgk′)
 $ 0  04"#$ 5 (y, h) R∗Kf (x, g) 
   !	  
 8   
 S∗ → S∗/Kf 	
 57
S∗
∼=−→ lim
Kf
S∗/Kf ,
∂S∗
∼=−→ lim
Kf
∂S∗/Kf ,
S
∼=−→ lim
Kf
S/Kf ,
# Kf 	 ( 	 

 ) % G(Af ) 	
"
/4  0" 0 " 2 9 )#$


    {Xα, πβα}α,β∈I 	 {Yα, ψβα}α,β∈I %  8
 	 4 	  5	(   {fα}α∈I  fα :
Xα → Yα   8  
% *	  


 * 	 Y = limYα = ∅   f = lim fα 

% *	  

 
	 " 9   0"  "#$  =>= >

	     0" $  0" 
 #$) !"" 24  "#$ 

  =>=S>  #$  
 3  S∗/Kf 
 ";  limS∗/Kf = ∅  T  4#$ L
 S∗ → S∗/Kf  /" $);  " ) 9
 0 0 ? $ " "L !))
S∗ → limS∗/Kf ; ∂S∗ → lim ∂S∗/Kf  /4 s1 = s2; si ∈ S∗ ) "
 Kf  s1 ∈ s2Kf  !)  "  !)) S∗ → limS∗/Kf
L  S∗ #$  $ 	  "; " " !))
  <,$"" " (#$  24 ∂S∗ → lim ∂S∗/Kf 
 ." S/Kf ⊆ S∗/Kf   ." limS/Kf ⊆
limS∗/Kf = S∗;  limS/Kf   1 !" 
L S → S/Kf ) "#$  ." S ⊆ limS/Kf  F
04  s ∈ ∂S∗∩ limS/Kf 2    " ∂S∗/Kf ∩S/Kf = ∅
)) 0 !" " S  limS/Kf $,$ 
 5" " $ )"#$2 "#$   0" " $
"
      P0 ∈ P  Kf ⊆ G(Af ) ( 	 
0 

  G(Af ) = P0(Af )Kf    K∞ 	   %
x0 ∈ X 	 K = K∞Kf 
CD  
log0 : P0(A) → a0
 "    	 	

	 	
〈χ, log0(p)〉 = log(
∏
v∈Qˆ
|χ(pv)|v),
# 	 "  χ ∈ X∗(P0) ⊆ aˇ0  
CD  
H(g) = H0,K(g) = log0(p),
#  	 1##/ 
g = pk  p ∈ P0(A), k ∈ K.
CD  	 D ∈ R  S(D) 	   g ∈ G(A) 
〈α,H(g)〉 > D "  α ∈ Δ0
CD  P ∈ P  P0 ⊆ P 	  T,D ∈ R  T > D 
S(P, D, T ) 	   g ∈ S(D)  〈α,H(g)〉 > T "
 α ∈ Δ0 −ΔP0 

a+0 = {x ∈ a0 | 〈α, x〉 > 0 24  α ∈ Δ0}
 " ?*
  a0  " )  L ? α ∈ Δ0 
$, 
0 αˇ ∈ a0  
+a0 = {
∑
α∈Δ0
λααˇ | λα > 0} ⊇ a+0
  
0  
  a0
 " 0 " 2 ) 5" "  5"$ 
0
 S   P ∈ P  P0 ⊆ P 	 D ∈ R  '
CD !   % D  ξ ∈ a0  	 "  g ∈
S(D) 	 γ ∈ G(Q) 
H(γg)− H(g) ∈ ξ − +a0.
CD !   % D  

  Ω ⊆ a0 
	  g ∈ S(D) 	 γ ∈ G(Q)  γg ∈ S(D) "
H(γg)− H(g) ∈ Ω.
CD !   % D  T ∈ R  	  γ ∈ G(Q)
	
γS(P, D, T ) ∩S(D) = ∅
"
γ ∈ P(Q).
	 =	>=>

   !	  
 6   P,Q ∈ P V ⊆ ∂PX∗ 	 W ⊆ ∂QX∗ ( 	 

 	  Ω ⊆ G(Af )  

 .   
 λ ∈ R  	  γ ∈ G(Q) 	
γ(U∗Q(W,λ, x0)× Ω) ∩ (U∗P(V, λ, x0)× Ω) = ∅
" 	 γQγ−1 = P  1	 " γ ∈ P(Q) " P = Q
	  P0  "    P; Kf ⊆ G(Af ) A
  1  G(Af ) = P0(Af )Kf  / " K∞
 )"  x0 ∈ X  K = K∞Kf   1, 2 ∈ G(Q) 
1P
−1
1 ⊃ P0  2Q−12 ⊃ P0 . 0 P #$ 1P−11 ; Q #$
2Q
−1
2  Ω #$ 1Ω ∪ 2Ω "; , 0 P,Q ⊃ P0 "
" C) $ γ  1γ
−1
2 4)D  ) "  D   δ; 
 V ; W  Ω )$; " "" " g = (g∞, gf );  gf ∈ Ω 
g∞x0 ∈ U∗P(V, λ, x0); g ∈ S(P, D, λ − δ) 2    !""
 #$ 24 Q " P  W " V  .#$   " $
 x = g∞x0  " )  C; C ′ ⊆ a0; " "" 
H(g) = H(g∞) + H(gf ) ∈ P0(x0, x) + C
⊆ P(x0, x) + pa0(P)→aP0 (P0(x0, x)) + C
⊆ P(x0, x) + pa0(P)→aP0 (P0(x0, π∗P(x))) + C
⊆ P(x0, x) + C ′,
#$ C D   "#$$  V ;  π∗P(x) ∈ V   )
〈α, P(x0, x)〉 =
{
0 α ∈ ΔP0
≥ λ α ∈ Δ0 −ΔP0 ,
2 "  " $  0 0   )0
"
!; " )  γ ∈ G(Q) 
γ(U∗Q(W,λ, x0)× Ω) ∩ (U∗P(V, λ, x0)× Ω) = ∅.
 X  X∗ #$ ; 
γ(X ∩ U∗Q(W,λ, x0)× Ω) ∩ (U∗P(V, λ, x0)× Ω) = ∅.
!"  ) ) $ 2
γS(Q, D, λ− δ) ∩S(P, D, λ− δ) = ∅.
/4 T" λ 2 " SCD γ ∈ Q(Q)  )"   γ ∈ P(Q)
? $) " γ ∈ P(Q) ∩ Q(Q) F "" P = Q  0
 R = P ∩ Q  " γ∞  γf    γ  G(R) 
G(Af )   γfΩ ∩ Ω = ∅; " γf ∈ ΩΩ−1  " )  c 
|| logR(γf )|| ≤ c 24  H 2 a0 !T 
logR(γ∞) + logR(γf ) = logR(γ) = 0,
     	 	

 24  χ ∈ X∗(P0) 
〈χ, logR(γ)〉 = log(
∏
ν
|χ(γ)|ν) = log(1) = 0.
!" " || logR(γ∞)|| )"#$
! Q ⊆ P  ) "  α ∈ ΔQ0 −ΔP0   y   
" UQ(W,λ, x0)∩X  x ∈ UP(V, λ, x0); " "" x = γ∞y  
〈α, logR(γ∞)〉 = 〈α, R(x0, x)− R(x0, y)〉
= 〈α, P(x0, x)〉+ 〈α, paR(P)→aPR(R(x0, π
∗
P(x))〉
− 〈α, paR(Q)→aQR(R(x0, π
∗
Q(y))〉 = a + b + c,
0) |b| < C ′; |c| < C ′′  a > λ 0 x ∈ U∗P(V, λ, x0) "
2 24 λ >> 0
|〈α, logR(γ∞)〉| > λ− C ′ − C ′′,
0"  ?"#$  "#$$  || logR(γ∞)|| "$
" 2 Q ⊆ P  )"   P ⊆ Q !" P = Q

  CD  P ∈ P ( 
 V,W ⊆
∂PX
∗
 V ∩W = ∅ 	  λ ∈ R '
U∗P(V, λ, x0) ∩ U∗P(W,λ, x0) = ∅.
CD  %	 P,Q ∈ P 	 ( 
 V ⊆ ∂PX∗ 
W ⊆ ∂QX∗    λ ∈ R  U∗P(V, λ, x0)∩U∗Q(W,λ, x0) =
∅
	 CD  "  24 V ∩W = ∅; ""
U∗P(V, λ, x0) ∩ U∗P(W,λ, x0) = U∗P(V ∩W,λ, x0) = ∅.
CD   6 γ = 1  Ω = ∅ 
  X∗   5	(
	  x ∈ ∂PxX∗  y ∈ ∂PyX∗  x = y /" Px = Py;
0$ "L )"#$ E 1) V  W  x  y
 ∂PxX
∗
 H#$ 6 " U∗Px(V, λ, x0)  U
∗
Px
(W,λ, x0) 1)
 x  y  X∗;  #$  "L "
/" Px = Py ; 0$ )) )"#$ E 1) V
 x  ∂PxX
∗
 W  y  ∂PyX
∗
  " U∗Px(V, λ, x0) 
U∗Py(W,λ, x0) #$ 6 1)  x )0 y  X
∗
;  24 T"
λ ∈ R #$  "L " 
 	   D 
  	  G(A) = G(Q)S(D) ! 
 

 . Ω ⊆ P0(A) 
G(A) = G(Q)(S(D) ∩ ΩA0(R)K).
	 =>=" 3 > 
   !	  
 -   P ∈ P Kf ⊆ G(Af )  ( 	 

 )
 	 x, y ∈ ∂PX∗    ) Vx 	 Vy % x
	 y  ∂PX
∗
  	 
γ ∈ P(Q) ∩Kf
	
γVx ∩ Vy = ∅
" 	 γx = y 
	  H = LP/AP  " H(Q)  H(A) "  
?  P(Q) 2 ∂PX
∗
4) H(Q) 2"; , 0 P
#$ H  Kf #$  E   1 K
′
f 
H(Af ) "; 0#$" "   Kf $  Γ = H(Q)∩K′f 
∂PX
∗
"  %  H(R) #$   1
 V˜x  V˜y )"#$ 1)  x  y  ∂PX
∗
 
"
M = {g ∈ H(R) | gV˜x ∩ V˜y = ∅}
   H(R) !" " Γ ∩M #$  
{γ ∈ Γ ∩M | γx = y} = {γ1, . . . , γN}.
/4 1 ≤ i ≤ N " Vγix  Vγiy "L E 1) 
γix  γiy  "
Vx = V˜x ∩ (
N⋂
i=1
γ−1i Vγix)  Vy = V˜y ∩ (
N⋂
i=1
γ−1i Vγiy)
" (04"#$ 
	  
  CD  (x, g)R¯
∗
(y, h) ?  X∗ ×
G(Af ) L   )$) 1)")"" $; ) " yn ∈
X∗  hn ∈ G(Af )  yn → y; hn → h  (x, g) R∗(yn, hn); "
) " γn ∈ G(Q)  (yn, hn) = (γnx, γng) H#$ 6  24 n ≥ n0
γnPxγ
−1
n = Py.
. 0 x #$ γn0x; g #$ γn0g  γn #$ γnγ
−1
n0
24 n >
n0 "; , 0 Px = Py = P  γn ∈ P(Q) 24 n > n0
$  Kf ⊆ G(Af )  E   1  "
)  n1 > n0; " "" 24  n ≥ n1  / γng  Kfh
$ " . 0 x #$ γn1x; g #$ γn1g  γn #$
γnγ
−1
n1
"; , 0 γn ∈ Kf 24 n ≥ n1 "" !" -
2 γnx = y 24 n ≥ n2 ≥ n1  γ = γn2 ; m = limn→∞ γ−1γn ∈ Z∗x
  y = γx;  h = limn→∞ γng = γ limn→∞ γ−1γng = γmg
CD H#$  1*"$"#$ :")"" " S∗ ")
!" 4 "; /"    (xn)n∈N  /  G(Q)\X×
G(Af )  ) "  2;   (G(Q)\X × G(Af ))∗ 
9" $ F" xn "" "#$ " "   ((gn)∞x0, (gn)f ) 
G(Q)\X×G(Af )   2" x0 ∈ X " H#$ 	 ,
    	 	

0 gn ∈ S(D)∩ (ΩA0(R)K)    Ω ⊆ P0(A) "
" C #$ !0  G(Q)D #$ !"0$  
2 , 0 (gn)f → hf ∈ G(Af ) "" : 42 #$ 
 A"  )"#$ 1 P ⊃ P0   2
(g′i); " "" 〈α,H(g′i)〉 24 α ∈ ΔP0 )"#$ "  24 α ∈ Δ0−ΔP0
 ∞   ! gi = g′i   x0 " 0$; ""
K∞ = {g ∈ G(R) | gx0 = x0}   A0(R) ⊆ P0(R) ∩ θK∞(P0(R));
0) θK∞  B. "   $  "#$
(gi)∞ ∈ P0(R) 24  i  g˜i = gi expA0(R)(− logP((gi)∞)) 
  g˜i      P0(R) !"  
g˜i → h∞ ∈ P0(R) $  y = π∗P(h∞x0);  " x "  
(y, hf )  (G(Q)\X × G(Af ))∗   xn #$ x 

!. 9 

	 
	
. " 
 "  
 G' () 
24$  $   "#$2 "#$ 0 G "
C0 #$ " ""D  1  H(Af ); 0
) H  )"#$ (  Af  5  #$ !
" .#$ )#$  Gd  $, (   "
  R   5   "
  *" # G+,!$  -
     X  
 

  
CD Sh(X)  	 4 	 9 % R	 "
X
CD   S  R* ShS(X)  	 4 	
9 % S	 " X


    X  
 

  " 	 G  %
   	 "	 *   F ∈ Sh(X) &
%'
CD G   % 
 " 	 :  F  F 
	 "  x ∈ X g ∈ G 	 s ∈ Fx '
π(gs) = xg−1,CD
# π : F → X 	 
 
CD   g ∈ G  g  	 2
7
 % g " X     	 g ∈ G 
9
Rg : F→ g∗F
 Rgh = RgRh / '
  ( V ⊆ U ⊆ X + V ⊆ U 	 V 

-
	 "    s ∈ F(U)    ( 


) K % G  V k ⊆ U 	 Rk(s|V ) = s|V k−1 "
 k ∈ K
 
  #!	 

CD   	 *	 qij mij % X × G × G  X × G
"	; 	'
m12((x, g, h)) = (xg, h),
m23((x, g, h)) = (x, gh) 	
q12((x, g, h)) = (x, g).
!  	  1 ϕF : p
∗
1F → m∗F #
p1,m : X × G → X 	 
 	 	 2
 	 
	 	 "	  
'
q∗12(p
∗
1F)
q∗12(ϕF)

m∗23(ϕF) 



q∗12(m
∗F)
m∗12(ϕF)

m∗23(m
∗F)
CD
	 CD  CD 2  " CD
F )) #$  ; "" CD  CD L0" CD 
D ! F 24 CD  !)) Rg  
?  ( G 2  U 5 F  () F  0
) #$N
μ : G× F → F,
(g, s) → (Rg)π(s)(s).
  "#$2 CD " E"#$#$ 24 "" " "#$ "#$#$
  ? $; 2 "  :  R− F
4"" 0 #$ ; ""  " $ ? " " 
(g, s0) ∈ G× F  t0 := μ(g, s0) = (Rg)π(s0)(s0) ∈ Fπ(s0)g−1   " #$;
  E ""    F  )#$  
"#$ "") Ut  t0 "   / {tx}x∈U 24  E
1) U ⊆ X  π(t0)   " #$ t ∈ F(U) 
tπ(t0) = t0  L V ⊆ X E; " "" V ⊂ U  " H#$
CD A"  E  1 K ⊆ G; " "" 24 
k ∈ K N
V k ⊆ U  Rk(t|V ) = t|V k−1 .
  W := V g; L := Kg  s := R−1g (t|V ) ∈ F(W )  "
L×Ws  E 1)  (g, s0);  "  24  l = kg ∈ LN
Rl(s) = Rkg(s) = RkRgR
−1
g (t|V ) = Rk(t|V ) = t|V k−1 .
!" "4#N μ(L×Ws) ⊆ Ut !" " μ "  " CD
 CD '
)D  CD 24 ϕF : p
∗
1F → m∗F   " !))
0"#$  $, U 5 ϕF : p
∗
1F → m∗F   " 
ϕF (((x, g
−1), s)) = ((x, g−1), t)
   
  G#!	 
 
 t ∈ Fxg−1  "  24  x ∈ X  g ∈ G  :$""
0"#$  <
μx,g : Fx → Fxg−1 .
 T "#$ 2 !))    "#$2 CD 
μ : G× F → F,
(g, s) → μπ(s),g(s).
: CD "$  #$; "" " !))  ? "
 " ))  ; "" μ " "  (g, s0) ∈ G×F  x := π(s0)
 " ((x, g−1), s0) ∈ p∗1F ;   t0 := μx,g(s0) = μ(g, s0) 
((x, g−1), t0) = ϕF (((x, g−1), s0)) ∈ m∗F   (Ug−1)t  1)
 t0  F ; 0) U  E 1)  x  X  t 
#$  F(Ug−1)  txg−1 = t0 " / 0$   
1) V  x  U ;    E  1
K ⊆ G A"; 24  VK ⊆ U  : <2 "  T "#$
 E 1)  ((x, g−1), t0)  m∗F ;  0
" (V × Kg−1)τ  τ = m∗(t|V ) ∈ m∗F(V × Kg−1)  ϕF "
"; ) "  E 1)  ((x, g−1), s0)  p∗1F  
/ (W˜ ×L˜g−1)σ   E 1) W˜  x;  E
 1 L˜   #$ σ ∈ p∗1F(W˜ × L˜g−1); "
"" N
ϕF((W˜ × L˜g−1)σ) ⊆ (V ×Kg−1)τ .
9; 2  1)W×Lg−1  (x, g−1); $) 0 σ|W×Lg−1 =
p∗1(s)   #$ s ∈ F(W ); 24  sx = s0 " !" ϕF((W ×
Lg−1)σ|W×Lg−1 ) ⊆ (V × Kg−1)τ 2 μ(Lg−1 × Ws) ⊆ (Ug−1)t 
    μ 
	
 	   "#$2  Rg " CD " '  
 !""N
  x ∈ U 	 "    s ∈ F(U)    )
Vx % x  U  	   ( 

 ) K ⊆ G
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"  #!	 

 v′|∂K = 0;  v
′
#$ 0 2  X 0 0  "
" (04"#$
? F )2" " #0#$ "" 0; 2; ""  G
#$ #0#$ " ""
H#$ " G)    " )0" 0
 E #0#$ 
0 → E→ I→ G→ 0
  A '   L () I  I 0 
" #0#$ "; 2  #?#$$  G  "  2
' A
0 → Γc(X,E) → Γc(X,I) → Γc(X,G) → H1c(X,E) → H1c(X,I) = 0.
 Γc(X,I) → Γc(X,G) "L "; 
H1c(X,E) = 0.
!"  A '
0 → Hnc (X,G) → Hn+1c (X,E) → Hn+1c (X,I) = 0
2 
Hnc (X,E) = 0
24  n ≥ 1 
 6   F  9 " 	 
 

 
X 2 	 
  ( ) U   	 	
!
 % F " U #  	  F #
	 =1$	;  > 
    X 
 

 	 F ∈ ShG(X)  0 
F0 ∈ ShG(X) 	  G u : F → F0  	 F0
#  6  =>?<>@
	  F˜  "0 ()  F; $ 24  E"
U ⊆ X 
F˜(U) =
∏
x∈U
Fx.
 u : F → F˜  ) F˜  u " Gd'
 F = F∞ ; 2" u 4) F0 = F˜∞
M ⊆ X   s ∈ F0(M)  " )   E 1)
V  M ;   s′ ∈ F0(V )  s′|M = s  M  "; )
"  E 1) V ′  M  V   E 
1 K ⊆ G   V ′  "; " "" 
s′|V ′ ∈ F˜(V ′)K.
s′  T$)  V ′ #$ 6  t ∈ F˜(X) 2" 0 
X − V ′ #$ K") "; 
t ∈ F˜(X)K ⊆ F˜(X)∞ = F0(X).
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∐
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 ."$"" ϕf∗F := (f × idG)∗(ϕF) $  04"#$  
"#$2 


 3   U  ( .   X 	 
U
j−→ X i←− X−U 	 !   # 0
 !

"

Sh(X)
j∗−→ Sh(U) #
Sh(X)
i∗−→ Sh(X − U).
#  j∗  0
 
	 
 j! 	
i∗  0
 	 
 i∗
	 $ =1$	; 8> 


 8   X  
 

 G   U ⊆ X 
G=% ( . U
j−→ X 	 ! 	 F  G=
&% 9 " U    j!F  G=&% 9 "
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U × G j×idG 
p1

X × G,
p1

U
j
 X
U × G j×idG 
m

X × G
m

U
j
 X.
 ) 4#$ <$"
(j × idG)!p∗1F→ p∗1j!F  (j × idG)!m∗F→ m∗j!F,
 	 	 
 
p∗1(F) → p∗1(j∗j!F) = (j × idG)∗p∗1j!F )0
m∗(F) → m∗(j∗j!F) = (j × idG)∗m∗j!F
 0; " ."$"; 0"  #$ 2  <
#$42 " ) "#$ 2 ."$"" φj!FN
p∗1j!F ∼= (j × idG)!p∗1F
(j×idG)!(ϕF)−−−−−−−→ (j × idG)!m∗F ∼= m∗j!F.
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   Z ⊆ X 
G=% 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 Z
i−→ X 	 ! 	 F
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 G   U ⊆ X
 G=% ( . 	 U
j−→ X i←− X − U 	 !
   # 0
 !
"

ShG(X)
j∗−→ ShG(U) 	
ShG(X)
i∗−→ ShG(X − U).
#  j∗  0
 
	 
 j! 	
i∗  0
 	 
 i∗
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f : Y → X " 7"  #$; "" ∐  f ∗ "#$ ?
$)   ) Fk
ιk−→ ∐k Fk;   !)) f ∗Fk f∗ι−−→
f∗
∐
k Fk  ? $ "  ()$$""∐
k f
∗Fk → f∗
∐
k Fk;  ."$" 2  < 
" ) "#$ 2 ."$"" ϕ 
k Fk
N
p∗1
∐
k
Fk ∼=
∐
k
p∗1Fk
 
k(ϕFk )−−−−−→
∐
k
m∗Fk ∼= m∗
∐
k
Fk,
  ()
∐
k Fk   GJ' () 2 X #$ 
  #!	 

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X     π : X → X/G 	 
  1%
"
 InvG : ShG(X) → Sh(X/G) #	 "	; 	'
InvG(F)(V ) := F(π−1(V ))G.


    f : X → Y    *	 #
 
 

    "  9 F ∈ Sh(X)
	  y ∈ Y '
(f∗F)y = F(f−1(y)).
	  Υ  #$ 
;  " E 1)
  f−1(y)  X )"$ Υ′ "  #$ 1 
Υ;  "  E   X   / f−1(V ) )"$;
0) V  E 1)  y  Y "  " 
(f∗F)y = colim
U ′∈Υ′
F(U ′),
F(f−1(y)) = colim
U∈Υ
F(U).
.#$ ; "" Υ′  Υ  "   U ∈ Υ )) ("#$ "
 E 1) V  y  Y  f−1(V ) ⊆ U   V1  E
1)  y  Y  V 1   " Z1 = f
−1(V 1) − U
  V := V1 − f(Z1) "  "#$ E 1) 
y 
    G 

 	 X  
 

 G
  π : X → X/G 	 
   π∗ : Sh(X/G) → ShG(X)

	  	 
 InvG : ShG(X) → Sh(X/G)
	 !" ""  #$; ""  / π∗ : Sh(X/G) →
ShG(X) 0$ "  F ∈ Sh(X/G)  GJ&' 
π∗F " ) #$  ."$""
ϕπ∗F : p
∗
1π
∗F = (πp1)∗F
=−→ (πm)∗F = m∗π∗F.
/4  F ∈ Sh(X/G) 2"  4#$ !)) F→ π∗π∗F
4) InvGπ∗F  ) 0  !L"$"" ΛF :
F → InvGπ∗F /4  () G ∈ ShG(X)   ."
InvGG ↪→ π∗G   !L"$"" PG : π∗ InvGG→
G;  0" GJ' "  ) :$" "
#$ 
" 4#$  " ""  #$  0; ""
"  !L""#$2 24  x ∈ X  F ∈ Sh(X/G)
 G  "; " #$  (InvGπ∗F)π(x) "#$ "$ 
π∗F(xG)G .#$ )#$  " !L""#$2; " 
 	 	  
xN
Fπ(x)
ΛF,π(x)
 (InvGπ∗F)π(x)
Pπ∗F,π(x)
 Fπ(x),
s  
(
xg → (xg, s))   s.
: "$ #$; "" (xg → (xg, s))     π∗G(xG)G 
/#$ "  
"  ) <$"  .
 x ∈ X/G  G ∈ ShG(X) "0 x ∈ X  π(x) = x F
)#$ #$  0 .""#$2; "  x  " "
"#$ "$ N
G(xG)G
Λ
InvG G,x
 π∗ InvGG(xG)G
PG(xG)
 G(xG)G,
(t : xG→ G)   (xg → (xg, t))   (xg → t(xg)) = t.
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$"
 .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2; πL : U → U/L; jU : U ↪→ X  L )0
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  0; "" 
x ∈ X   
 sx ∈ Fx  sx /∈ kerφx A" sx 0 #$
 #$ s  F 2  E 1) U ⊆ X  x 
" H#$   "#$2 CD     U " 0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<ShG(X)(ind
G
L jU !π
∗
LZ,F)
 ∼= <ShL(X)(jU !π∗LZ,F)
2.18∼= <ShL(U)(π∗LZ, j∗UF)
   ∼= <Sh(U/L)(Z, InvL j∗UF)
∼= <
 Sh(U/L)(Z, Inv
L j∗UF) F(U)L  s.
!" A"  !))  indGL jU !π
∗
LZ #$ F;  

"  φ #$ "#$0 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∐
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G
L jU !π
∗
LZ CU ; L 0
)D    24 " 
 


!. 9 	
	 		 	
.#$ 0  /    H "  
" 
  " G  $)2#$ 2#$ "$
)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 S∗ = S ∪ ∂S∗  $, "#$ 

; 0) ∂S∗ =
⋃
P∂PS
∗
24 5
 ∂PS
∗
;    ")"#$ 1
C1(D  G $,  i : ∂S∗ → S∗  j : S → S∗ 
 ) G(Af )   #$" 2 S
∗

  2" ShG(Af )(S
∗)M
. " $ 0 O)"#$P 1
ShG(Af )(S
∗)M  ShG(Af )(S
∗) 24$ "0 !)"#$2
RM ;   .""2 #$"L "
  	   P  		 ) % G
  ∂0PS
∗
	 3	 % ∂PX
∗ ×P(Q)NP(Af )  ∂PS∗   NP 	
 	
 % P 	 AP  0 Q"	 .
 / % P/NP
	
 	  )"  L x ∈ ∂0PS∗  G(Af ) 
$ AP(Q)NP(Af )
  		   M = {MP}   8 % 	 
%  Q=# $
 % AP(Q) " 		
 ) % G 	 	 "	 3	 "'
  Q ⊇ P 	  χ ∈MP  χ|AQ(Q) ∈MQ.
   )9 P 	  a ∈ AP(Q) 
℘MP(a) :=
∏
χ∈MP
(a− χ(a)) ∈ Q[AP(Q)].
 ShG(Af )(S
∗)M   	 % )
 %
ShG(Af )(S
∗) 	   9 F  " 	 "   )9
P '
•   x ∈ ∂0PS∗  NP(Af ) % " Fx
•   x ∈ ∂0PS∗ 	  s ∈ Fx 0  / kP ∈ N0 
 	 "  a ∈ AP(Q) '
℘MP(a)
kPs = 0.
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iM : ShG(Af )(S
∗)M → ShG(Af )(S∗)
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∂0PS
∗
 1 FMx0 " ." F
NP(Af )
x0 ⊆ Fx0 ;
 " "#$ s ∈ FNP(Af )x0 )"$;   ℘MP(a)k(s) 24  k(s) ∈
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 a ∈ AP(Q) 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#$   
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" 24 "#$ P #$ RMF "
"  1)  F  0 /4  E 
U ⊆ X " RMF(U) := F(U) " )"$ RMF(U) " L
s ∈ F(U), 24  < sx0g    x0g ∈ U ∩ ∂S∗ N
Rg(sx0g) ∈ FMx0   " 2   "  ; "" 0 
() " ShG(Af )(S
∗)M $
F  #$; "" RM #$"L  iM "; $N
<ShG(Af )(S
∗)(iMF,G) ∼= <ShG(Af )(S∗)M (F, RMG).
 φ : iMF→ G  G(Af )' :$"" /4  1(
P   x0 ∈ ∂0PS∗  Im(φx0 : Fx0 → Gx0) ⊆ (RMG)x0 ⊆ Gx0 ; 
24  n ∈ NP(Af ); a ∈ AP(Q)  s ∈ F(U)  nφx0(s) = φx0(ns) =
φx0(s) 
℘MP(a)
kφx0(s) = φx0(℘MP(a)
ks) = φx0(0) = 0.
$  φ  <$"" λFG(φ) : F→ RMG
 ψ : F → RMG ) :   ρFG(ψ) : iMF → G " 

"  ψ   ." RMG ↪→ G  λ  ρ
"  "  2
CD ShG(Af )(S
∗)M "  
 )"#$""
 {Fi}i∈I  *"  ()  ShG(Af )(S∗)M   ()
∐
i∈I Fi
 #$ 9 S  ShG(Af )(S
∗) /4 $ <   
x0 ∈ ∂0PS∗  (
∐
Fi)x0 =
⊕
Fi,x0    ℘MP(a)
k
L"  
"   Fi 24  k  0; 0 #$ L"
  "  
 2 " ?" #$  " 2
∐
Fi ∈
ShG(Af )(S
∗)M 
 G ∈ ShG(Af )(S∗)M  F ∈ ShG(Af )(S∗)  F ⊆ G  2 
<
Fx0 ⊆ Gx0  (G/F)x0 = Gx0/Fx0
; "  
 ShG(Af )(S
∗)M )2"  1  %
) )"#$""
   	 TM 
1  ; ""  
   0 ") "; 
#$  #$$ "; "" NP(Af ) "#$ " 2" G
#$ (
⋃
i∈I Ni "#$) T 
0 → F′ ι−→ F π−→ F′′ → 0
A  F′,F′′ ∈ ShG(Af )(S∗)M ,F ∈ ShG(Af )(S∗) ? ) 
24 L" x0 ∈ ∂0PS∗ 0  A '  AP(Q)NP(Af )J
:N
0  F′x0
ι
 Fx0
π
 F′′x0  0
0  F
′NP(Af )
x0

ι
 F
NP(Af )
x0

π
 F
′′NP(Af )
x0

 0,
F′x0 F
′′
x0
 NP(Af )  2 F
′
x0
,F′′x0 0 H#$  /429 2
F
NP(Af )
x0 = Fx0   "  .  NP(Af ) 
 L x0 ∈ ∂0PS∗  s ∈ Fx0   " A"  k′′; " ""
0 = ℘MP(a)
k′′πs = π(℘MP(a)
k′′s)
24  a ∈ AP(Q)  !" A"  s′ ∈ F′x0  ιs′ = ℘MP(a)k
′′
s
 " ) 24  a ∈ AP(Q)  k′  ℘MP(a)k
′
s′ = 0  " 2
0 = ℘MP(a)
k′ιs′ = ℘MP(a)
k′℘MP(a)
k′′s = ℘MP(a)
k′+k′′s
24  a ∈ AP(Q) !" " ShG(Af )(S∗)M ")   0

	
 	3  <  () F ∈ ShG(Af )(S∗)M  
 x = x0g ∈ ∂PS∗ − ∂0PS∗  x0 ∈ ∂0PS∗ 24  
   " 		; "  g−1AP(Q)g  g−1NP(Af )g "
AP(Q)  NP(Af )
  &-'(#3! TM
   $ " !)"#$2 ""
"#$ #$  "#$ ?" 2  ) 
 2
"  " "#$; " 04  L K)L #$  
." ShG(Af )(S
∗)M ↪→ ShG(Af )(S∗) $ 0;  $
#$  ."  ) 
  "$)
"#$ #$ $   ? ;   !)"#$2
#$ 24   
   ,
/4  5" " 
" "  
 ShG(Af )(S
∗)  (
)  G(Af )K   $,  

DG(Af )(S
∗) "#$ 0
"  
&   

  	8    8 M % $
 	 	 3	
  	  BB "  DG(Af )(S
∗)M ⊆ DG(Af )(S∗)
	 % )
  40  4 
ShG(Af )(S
∗)M 
	
 	   A"   
 2 "
	  =; $ >
 "  " 2

 	    A  9	
4 	 T ⊆ A 
% )
 	 *3B " # 	 !"  	
	 1
"
 T ↪→ A 0
  	   4	


   T   	 3	 % )

3 	 % )
 DT (A) 	 7 	%
4 D(A) 	 C
 40  4
 
T 	   " 	 4 DT (A) 	 3# 

 1	  	 1
"
 DT (A) ↪→ D(A)
 	 

	 =; $ 	> 
1" 
 DG(Af )(S
∗)M ⊆ DG(Af )(S∗) 24  G""
 " $" ? , L  !)"#$2  

 DG(Af )(S
∗) N
  	S   M   8 % $
 	 	 3	
  	  BB "  *	"

TM : DG(Af )(S
∗) → DG(Af )(S∗)M
 	  1
"
 DG(Af )(S
∗)M ↪→ DG(Af )(S∗) 	
 

 	6 TM 0
	  $ 2  " 	  
  "#$  TM 2 DG(Af )(S
∗)M " "#$ "$ 
.
K)0$ " #$ ,#$ 0;  !)"#$2 "  "
!)"#$ "" 
" 2  ) 
 2";
"  #$   !)"#$2  " 

 0
""  / #$  04"#$  "#$2 )";
0 #$  (4 " $" 	  #$" !)"#$
$ 7" ) "  <2 " )" !)"#$2"
#$  0#$ 
$  0
    ' TM 
  	   F ∈ DG(Af )(S∗)   " 	  8 M
% $
 +	 9#- 	 	 3	  	 
BB " 	 # 4 	  	 58

 	  40'
WCiM(S
∗,F) := Hi(S∗, TMF),
	  	 4  9 " S∗
    E % G  E 	 7 

 8 " S   	
WCiM(S
∗, E) := WCiM(S
∗,R j∗E),
	  j : S → S∗ 	 !
% 4  5- TM
" 2 $ 0  #$" 
 2   5$

$ 0  " #$   $ 0"#$
 $ " 0#$ 
$   0#$
 5$
$

 	   N 	 M 	
  8 % $
 
	 	 3	  	  BB " 2  F ∈
DbG(Af )(S
∗)N   	 F ; % ∂S∗ 8
    TMF =
0
 5" " 
" 0 "#$  0" " $"
% 6-!"
 		   A ∈ DG(S∗)     
 0
  
& % 4

0
0 → j!j∗A→ A→ i∗i∗A→ 0.
	   A" 2 "  !L")$ "
    A$ "" "#$ #$ 2  < #$42 C
#$ =1$	; 8>D 


 	-   P ∈ P 		  	 	 4
 D+G(Af )(∂PS
∗) 	 D+P(Q)NP(Af )(∂
0
PS
∗) &%
	  H = P(Q)NP(Af ); Z = ∂PS
∗
 Y = ∂0PS
∗

  ) i : Y ↪→ Z   () F 0 $  "#$
F|Y := i∗F 2 Y ;   H' () "
1  H' () 2 Y  G(Af )J' (
) 2 Z ; 0$ #$ " 24  y ∈ Y  2"" 5
""*" (gyx)x∈yG(Af ) ∈ G(Af )  xgyx = y  0
G ∈ ShH(Y ) 2  () G ));  2  E U ⊆ Z
"  :  (sx) ∈
∏
x∈U Gxgyx ) ";   2 
 24N
  
&   

CD 7 L x ∈ U ) "  " (V,L) )"$
"  E 1) V, " "" V ⊆ U  ";
  E   1 L ⊆ G(Af )
 V L ⊆ U, " "" 24  x′ = y(gyx′)−1 ∈ V  l ∈ L
N sx′l−1 = R(gy
x′l−1)
−1lgy
x′
sx′ 
CD /4  y ∈ Y ∩ U ) "  E" W ⊆ U  
t ∈ G(W ∩ Y ); " "" 24  y′ ∈W ∩ Y  ty′ = sy′ 
R(gy
x′l−1)
−1lgy
x′
 CD " 0$;  (gyx′l−1)
−1lgyx′   y ∈ Y
")";  "  H $ " ? $  G(Af )J
' () #$
(Rhs)xh−1 := R(gy
xh−1 )
−1hgyxsx.
" "  Rh " "  #$ (4 0 ) 0$
  "  Rhg = RhRg; 
Rh(Rgsx) = Rh(R(gy
xg−1)
−1ggyxsx)
= R(gy
xg−1h−1)
−1hgy
xg−1
R(gy
xg−1)
−1ggyxsx
= R(gy
xg−1h−1)
−1hgy
xg−1(g
y
xg−1)
−1ggyxsx
= R(gy
x(hg)−1)
−1(hg)gyxsx = Rhg(sx).
!T  Rhs "#$#$  G(Uh
−1) 1 "  "$; 4""
0 24  xh−1 ∈ Uh−1  " (V ′,L′)   " 
" " ,#$ 24 s  "#$" (V,L)   :  
V ′ := V h−1  L′ := hLh−1 0$  "   24  x′ ∈ V 
l ∈ L :
(Rhs)x′h−1(hlh−1)−1 = (Rhs)x′l−1h−1 = R(gy
x′l−1h−1)
−1hgy
x′l−1
sx′l−1
= R(gy
x′l−1h−1)
−1hgy
x′l−1
R(gy
x′l−1)
−1lgy
x′
sx′ = R(gy
x′l−1h−1)
−1hlgy
x′
sx′
= R(gy
x′l−1h−1)
−1hlgy
x′
R(gy
x′)
−1h−1gy
x′h−1
(Rhs)x′h−1
= Rgy
x′h−1(hlh−1)−1hlh
−1gy
x′h−1
(Rhs)x′h−1 .
 ?  G(Af ) " " #$  
"  G 
?$ "  5""*"" (g˜yx)x∈yG(Af ) ∈ G(Af ) 2
 "$ ()
F ) #$  ."$"" ϕ : F→ F|Y ;  24  E"
U ⊆ Z ) " #$N
s → (5(gyx)−1(sx)).
ϕ " 0$;  0 , 24  s ∈ F(U)   x ∈ U
 " (V,L) ; " "" 24  l ∈ L N
Rl(s|V ) = s|V l−1 .
    ' TM 
" ) "#$ 24  x′  l ∈ LN
(ϕ(s))x′l−1 = R(gy
x′l−1)
−1(sx′l−1) = R(gy
x′l−1)
−1(Rl(sx′))
= (R(gy
x′l−1)
−1RlRgy
x′
)(R(gy
x′)
−1(sx′)) = R(gy
x′l−1)
−1lgy
x′
(ϕ(s)x′)
= R(gy
x′l−1)
−1lgy
x′
(ϕ(s)x′).
ϕ "  <$"" G(Af )' (); 
ϕ(Rhs)xh−1 = R(gy
xh−1)
−1(Rhsx) = R(gy
xh−1)
−1Rh(RgyxR(gyx)−1sx)
= R(gy
xh−1 )
−1RhRgyx(R(gyx)−1sx) = R(gy
xh−1)
−1hgyx(ϕ(s)x) = Rh(ϕ(s))xh−1 .
ϕ "  ."$"" 2  <;  24  x ∈ Z 2
(F|Y )x = Fxgyx  ϕx(sx) = R(gyx)−1(sx) 1$  24  G ∈
ShR[H](Y )   E" V ⊆ Y N
(G)|Y (V ) = G(V ).
!" "  ) / "   " T
A; 0"0 0  &'  $,  

 ) 
	
 	3 /4  F ∈ D+G(Af )(S∗)  TMF ∈ D+G(Af )(S∗)M 
	 /4 L" n ∈ Z "  !)"#$ τ≤n : D → D≤n
#$"L   ) D≤n → D  " )  n; " ""
τ≤nF = 0  "  24  G ∈ D≤nG(Af )(S∗)M N
<DG(Af )(S
∗)M (G, TMF))
∼= <DG(Af )(S∗)(G,F)
∼= <D≤n
G(Af )
(S∗)(G, τ
≤nF) = 0.
" 2; "" TMF  D
≥n+1
G(Af )
(S∗)M    D+G(Af )(S
∗)M 

%  78' #' ' N ;M  F 0  $
 	 ) " G"#$0  TMF ∈ D+G(Af )(S∗)M "
'  G"#$0  ( <DG(Af )(S
∗)M (A, TMF) 24
 A ∈ D+G(Af )(S∗)M   N
<DG(Af )(S
∗)M (A, TMF))
∼= <DG(Af )(S∗)(A,F).
 j : S → S∗  i : ∂S∗ → S∗   ) H#$ 		 )
"   A '  
A
0 → j!j∗A→ A→ i∗i∗A→ 0,
  "#$" #    
 
 "  N
<DG(Af )(S
∗)(j!j
∗A,F) ∼= <DG(Af )(S)(j
∗A, j∗F) = 0,
  
&   

 F T$)  ∂S∗ " *"#$ "" 0 " 2
 A = F
<DG(Af )(S
∗)(F,F) ∼= <DG(Af )(S∗)(i∗i
∗F,F),
" " F ∼= i∗E  E = i∗F ∈ DbG(Af )(∂S∗)N  #$ N
<DG(Af )(S
∗)(A,F) ∼= <DG(Af )(S∗)(A, i∗E)
∼= <DG(Af )(∂S∗)(i
∗A,E).
? $) "  $ 2 " 2 9 


 	8 M 	 N 7 	 6 	 . BD<
"   ;	 B ∈ DG(Af )(∂S∗)M 	 E ∈ DbG(Af )(∂S∗)N 
 %#	 5DG(Af )(∂S
∗)(B,E)
1 "  ; )"#$ 0 " " 2  5
  S∗
	 D   P  1(  G H#$ 	- "  

 DG(Af )(∂PS
∗)  DP(Q)NP(Af )(∂
0
PS
∗) ' "$) " "
,#$; ∂PS
∗
#$ ∂0PS
∗
 G(Af ) #$ P(Q)NP(Af )  "
" G"#$0  2#$ ( 2 " "  G"#$0
  :$" <DP(Q)NP(Af )(∂
0
PS
∗)(B|∂0PS∗ ,E|∂0PS∗)
. / "   
  
  ()
" ShP(Q)NP(Af )(∂
0
PS
∗) )#$ 0 ? 42 $; ""
E  " 0  "
 '
0 → τ≤kE|∂PS∗ → E|∂PS∗ → τ>kE|∂PS∗ → 0
" A;  )  ?$  k "  ) T 

A O4P "   " 2; ""  E|∂PS∗ 
  0 "" 
 
  P(Q)NP(Af )' () 2 ∂
0
PS
∗

#$  
  LP(Q)' () " 0
) " LP  9
  P  )#$ #$  /
  NP(Af )J

ShP(Q)NP(Af )(∂
0
PS
∗) → ShLP(Q)(∂0PS∗),
F → FNP(Af ),
 24 L" E U ⊆ ∂PS∗ #$  () 
FNP(Af )(U) := F(U)NP(Af )
) "   " A C" 2 "  "  NP(Af ) "
2" G #$ (D;  T " 
    ' TM  
"L   /;  NP(Af )  2  LP(Q)
' () 0 "" " $ 0
<DP(Q)NP(Af )(∂
0
PS
∗)(B|∂0PS∗ ,E|∂0PS∗)
∼= <DLP(Q)(∂0PS∗)((B|∂0PS∗)NP(Af ),E|∂0PS∗).


 	 !   a ∈ AP(Q)  	 χ(a) = ξ(a) " 
χ = ξ ∈ MP ∪NP. 1	  	 χ(a) = ξ(a) "  χ ∈ MP
	 ξ ∈ NP.
	  χ = ξ ∈ MP ∪ NP.  " kerχξ−1  1"
 AP  B" ≥ 1,   AP Q2 "; " "
QJ0  #$    G #$ "  #$
G  1  " " ;
) "  "#$  a ∈ AP(Q) 
.#$ 0$  "#$" a 2"   "


 	  CD *" 	 	  (ModAP(Q))MP   
 Q[AP(Q)]	 	 ! %  %
℘MP(a) "  a ∈ AP(Q)  #	 #
 ℘NP(a)

CD  
  ℘NP(a) 	  *
 " 	 9  ShLP(Q)(∂
0
PS
∗)M 
CD  % 	 
  ℘NP(a)  !	
  	 !  DLP(Q)(∂
0
PS
∗)M  
,
	 CD  C ∈ (ModAP(Q))MP  7 L m ∈ C A" 
k  ℘MP(a)
km = 0 .#$   /  CN
Ck := {m ∈ C|℘MP(a)km = 0}.
#$ m ∈ Ck+1/Ck−{0}  m ∈ Ck+1−Ck  5" 
m   ℘MP(a)m  Ck; " 
℘MP(a)m = 0 ∈ Ck+1/Ck,
$ a  $)2#$ 2 L % Ck+1/Ck $ ""
℘NP(a) "$ 2 " %  : <2 "
. 2 #$; "" ℘NP(a) 2  C "$ 
CD  AP(Q)  7  LP(Q) ;   :
 ℘NP(a)  :$"" LP(Q)' ()  C ∈
ShLP(Q)(∂
0
PS
∗)M  /4  x ∈ ∂0PS∗  Cx ∈ (ModAP(Q))MP ;  AP(Q)
x ")" !"  #$ CD ℘NP(a) "$ 2 Cx; " #$
2 C
CD  
$)  K)L " DLP(Q)(∂
0
PS
∗)M  
ShLP(Q)(∂
0
PS
∗)M  !" " #$ CD  #$  : 2 

$  :$""  ."$"" 
  
&   

? 0"" ; "" ℘NP(a) 2 (B|∂0PS∗)NP(Af ) '""$ 
 E|∂0PS∗     ShP(Q)NP(Af )(∂
0
PS
∗)N ";  ℘NP(a)
2   .#$ ,#$ ; ""  "" ;
"" ℘NP(a) 2 E|∂0PS∗ " 0    #$ (E|∂0PS∗)k " 
1)  E|∂0PS∗ ;  #$  ℘NP(a)
k
 0
? $ 24 L" k ≥ 1  A '
0 → (E|∂0PS∗)k → (E|∂0PS∗)k+1 → (E|∂0PS∗)k+1/(E|∂0PS∗)k → 0
: " . 2 "  $
/4 
f ∈ <DP(Q)NP(Af )(∂0PS∗)((B|∂0PS∗)NP(Af ),E|∂0PS∗)
) " 
B′ ∈ DP(Q)NP(Af )(∂0PS∗)
  %""$""
s : B′ → (B|∂0PS∗)NP(Af )
"0  :$""
g ∈ <KP(Q)NP(Af )(∂0PS∗)((B
′,E|∂0PS∗)
  <; " ""   
B′
℘NP (a)





g





B′
s




g
		




E|∂0PS∗
℘NP (a)







(B|∂0PS∗)NP(Af )
f
 E|∂0PS∗
" #     " %   <
  <) )#$ ℘NP(a)    :
  ℘NP(a)  :$"    

 "  "
g℘NP(a) = ℘NP(a)g = 0,
 ℘NP(a) 2 E|∂0PS∗ " 0 0 " 2
f = 0.
!" " <DLP(Q)(∂
0
PS
∗)((B|∂0PS∗)NP(Af ),E|∂0PS∗) 
    ' TM 
F , 0   / )#$N
	 <  ? 24$  " . #$ n;
 QJ5  G; )0  !$  A  1(
 G  ."2 2  "   
 " n ≥ 2  5 )"  7
∂S∗ =
⋃
P
∂PS
∗,
0)  "L G 4)  1( ) 0 /4
 A 1( Q " ∂QS
∗
 ∂S∗ E  L jQ : ∂QS∗ →
∂S∗  iQ : ∂S∗−∂QS∗ → ∂S∗  E )0 )"#$""  )

KE) " 24 A ∈ D+G(Af )(∂S∗)M   
A jQ!j∗QA 0 
D+G(Af )(∂S
∗)M & ? ,   A '
0 → j!j∗A→ A→ i∗i∗A→ 0
" 		 2 " E ∈ D+G(Af )(∂S∗)N 0  $  
A <J'N
0 → <DG(Af )(∂S∗)(B, jQ!j
∗
QE) → <DG(Af )(∂S∗)(B,E)
→ <DG(Af )(∂S∗)(B, iQ∗i
∗
QE) → · · ·
H  ) 2  !L")$N
<DG(Af )(∂S
∗)(B, iQ∗i∗QE) ∼= <DG(Af )(∂S∗−∂QS∗)(i
∗
QB, i
∗
QE),
   ( "#$0 #$  ."""
? $) "
<DG(Af )(∂S
∗)(B, jQ!j
∗
QE)
∼= <DG(Af )(∂S∗)(B,E).
? , #$ E #$ jQ!j
∗
QE "  Q
′
  A
 1( .#$ 0 		 2 jQ!j
∗
QE  "#$  )
 24 Q′   $  0  A <J'N
0 → <DG(Af )(∂S∗)(B, jQ′!j
∗
Q′jQ!j
∗
QE) → <DG(Af )(∂S∗)(B, jQ!j
∗
QE)
→ <DG(Af )(∂S∗)(B, iQ′∗i
∗
Q′jQ!j
∗
QE) → · · ·
H  ) 2  !L")$N
<DG(Af )(∂S
∗)(B, iQ′∗i∗Q′jQ!j
∗
QE)
∼=
<DG(Af )(∂S
∗−∂Q′S∗)(i
∗
Q′B, i
∗
Q′jQ!j
∗
QE),
   ( "#$0 #$ ."""
? $) "
<DG(Af )(∂S
∗)(B, jQ′!j
∗
Q′jQ!j
∗
QE)
∼= <DG(Af )(∂S∗)(B, jQ!j
∗
QE),
)  ∂QS
∗
 ∂Q′S
∗
"L "; 
j∗Q′jQ! = 0,
  
&   

"
jQ′!j
∗
Q′jQ!j
∗
QE = 0
 "
<DG(Af )(∂S
∗)(B, jQ!j
∗
QE)
∼= <DG(Af )(∂S∗)(B, jQ′!j
∗
Q′jQ!j
∗
QE) = 0.
 " " $ )0"

!. 9 -
	 		 	 !	
. " 
 0 0$  #$  !$
" " 
" 0  " G  $)2#$ 2#$ 
"$ )"#$ (  K∞ = K(R) ⊆ G(R) 
 A  1  g  9!)  G(R)
?$   )"#$ 1 P0  G  S
∗

"#$  
 
S = (G(Q)\X × G(A)/K∞).
? $)  L
q : G(Q)\G(A) −→ G(Q)\G(A)/K∞ = S.
  !#" !# 
  -   Kf ⊆ G(Af )  ( 	 

 )
 K := K∞ × Kf    " V ⊆ G(Q)\G(A)  ( 	
K% . 	 V˜ 	 )	 % V  G(A) 1 	
  C∞(V ) 	  	 
 f : V˜ → C  
	 
%  G(Q) %   ( )
 K˜f % Kf  K∞	 	 	 " 	( "
V˜ /K˜f 	
  -   G   E9 K  

 )
 	 g 	 E* % G ! %	 

%0
5	( C6
 V ; (g, K)	 " "	 3
	 " 	'
• V  # g	   K	
• V  
 	 K	 	 " 	 v ∈ V ∑
k∈K Ckv  		 K )%


•  	 K 		 )%

W % V  	 2
 % K " W 	( 	
" 	 w ∈ W  k → kw C∞	( 	 	
* 	 2
 % K   	 2
 %
k 	 E* % K  !
 	 %
g  	 	
  " A ∈ k 	 w ∈ W
Aw =
d
dt
(exp(tA)w)|t=0.

"  
&     

•  A ∈ g k ∈ K 	 v ∈ V 
kAv = (Ad(k)A)kv
  -	   X  
 

   !
9 F ∈ Sh(X) ;  9 % (g, K)	 # F(U) "
	 ( U ⊆ X  (g, K)	  	 " 	 		
  V % K
U → 5K(V,F(U))
 9 % C6
 
  --   (g, K)	 M #	 	 (g, K)4


0 "	; 	'
Ci(g,K)(M) = 5K(Λ
i(g/k),M),
	 "  ω ∈ Ck−1(g,K)(M)
(	ω)(γ1, . . . , γk) =
k∑
i=1
(−1)(i+1)γiω(γ1, . . . , γˆi, . . . , γk)
−
∑
1≤i<j≤k
(−1)i+j+1ω([γi, γj], . . . , γˆi, . . . , γˆj, . . . , γk).
  (g, K)	 F #	 	 (g, K)4

0 	
	 9 %
U → Ci(g,K)(F(U))
	
 "   0$) / C  =	>=	>D
 -3   E  		  
% G   p : G(A)/K∞ → S 	 
  #	  G(Af )
&% 
  8 E " S # " 	  	 (
 U ⊆ S  E(U)  
 
 
 f : p−1(U) →
E 	 % 
 G(Q)&% 	  	 	 *	
ω → (τω(γ1, . . . , γk))(g˜∞, gf ) = g∞ω(γ1 . . . , γk)
 4
 # C∗(g,K∞)(C
∞(G(Q)\G(A))⊗E)
	 	 	 40 % E " 	 "
 S 
 	 γi 	  γi 7	 
% 6
"	 " G(R) 
	 g˜ ∈ G(Q)\G(R)/K∞  	 3	 % g ∈ G(R)
 $  (g, K): 0 "24$#$  =6"	> )$
H#$ 	 ) "  D  G(A) = G(Q)S(D)   / D
" 0$
  
	
 	  
 -8 / 	 λ ∈ aˇ0     " F&% 	
 9#"
 ρλ 
ρλ(x) ∼ exp(〈λ,H0(x)〉)
"  x ∈ S(D)  	 "  % A  4 cA
|Aρλ| < cAρλ
"  A ∈ U(g) 
	 =	>=" > 
  - CD ! 
 ρ : G(A) → R+ ; 
 #   	 

 Ω ⊆ G(A)  cΩ  
	 "  g ∈ G(A) 	  ω ∈ Ω 
ρ(gω) < cΩρ(g).
CD    ∈ +aˇ0 	
ω1(g) = log(ρ(g)) 	
ωn = ω
n
1 .
 #	 ρ  # 	 ρ ≥ 3 
	
 -  ω1 " ""  A(ω1) " 24  A ∈ U(g) )
"#$
 "  ω1 24  5" " 
" 2" 0$
  -S   U ⊆ G(Q)\G(A) ( K% U˜ 	 )	
% U  G(A) ρ0 	    	 2 % P0  NP0 	 ρ
  9#"

CD C∞ρ (U)   	 
  C
∞(U) 	
	 "	 3	 "'
|(Af)(g)| < cAρ(g)ρρ0(g)
"  g ∈ S(D) ∩ U˜ 	  A ∈ U(g) 	  % A
 4 cA
CD C∞ρ+log(U)   	 
  C
∞(U) 	
	 "	 3	 "  	 k ∈ Z "'
|(Af)(g)| < cA,kρ(g)ωk(g)ρρ0(g)
"  g ∈ S(D)∩ U˜ 	  A ∈ U(g) 	  % A 	
k  4 cA,k
CD C∞ρ−log(U) #	  	 # 	  3	 "
 k ∈ Z "  
CD C∞umg(U)   	 
  C
∞(U) "
	 λf ∈ aˇ 0 '
|(Af)(g)| < cAρλf (g)
  
&     

"  g ∈ S(D) ∩ U˜ 	  A ∈ U(g) 	  % A
 4 cA 
	
 -6 C∞(U)  "" )  1
" (g,K∞):  H:; 2" U H " 24 
1 H ⊆ G(Af )
 p : G(Q)\G(A) → S∗  7""  L G(Q)\G(A) →
S   ." S → S∗
  -  ? ∈ {−, umg, ρ, ρ + log, ρ − log}  C∞? ∈
Sh(S∗) 	 9 	 '
U → C∞? (p−1(U)).
	
 - CD C∞? " G(Af )' () 
(g,K∞):  G(Af )&' " 24 L" g ∈ G(Af )
) #$ ()"$" Rg : C
∞
? → g∗C∞? ; 
24 L" E U ⊆ S∗  f ∈ C∞? (U) 2 f(·g−1) ∈ C∞? (Ug−1)
))    Rg 2  "  
 C∞? 
CD  U ⊆ S∗ E  
C∞? (U) = lim
V⊆U,V 	

C∞? (p
−1(V )),
" " " / f 2 p−1(U) 
f|p−1(V ) ∈ C∞? (p−1(V ))
24  E V ;  !)"#$""  U $ "


 -	   U ⊆ S∗ ( 	 f ∈ C∞? (U) 2 " 	 x ∈ U
 ) V 0  	 |f | " [V ] %  

   f  !  C∞? (U) f ; 	 " V % 


	 Af−1 = P (A, f)f−k; 0 A  ( k " P " )
 * 
 --  9 C∞umg C
∞
ρ 	 C
∞
ρ±log  " S
∗
/ 	 ! 	 	 	 8

	  " 4;  2 /  N
 -3   x ∈ S∗ 	 U  ) % x    
 % φx ∈ C∞(S∗) 	 "  ) Vx % x  U
%  
  	 .  U   	 " 	

|Aφx(s)| ≤ cA
"  A ∈ U(G) 	 s ∈ S # cA  % A  4


   	
      
  
	
 	  
." #$  M)#
S∗ =
⋃
U∈U
U
); 0$ #$ 24 L" x ∈ S∗  Ux ∈ U  φx; Vx 0 )
 ) " x1, . . . , xN 
S∗ =
N⋃
i=1
Vxi .
  24 L" U ∈ U
fU =
∑N
i=1, U=Uxi
φxi∑N
i=1 φxi
.
" 2  "#$ 7   "
 " )) " " #$  0" " /"N  x "   (y, g) 
S∗; 0) y ∈ ∂PX∗  g ∈ G(Af )  P ⊃ P0  V  )"#$
1)  y  ∂PX
∗
; Ω ⊆ G(Af )  E   /
Kfg   E  1 Kf ⊆ G(Af )  λ ∈
R; " "" "   1) U∗(V, λ, x0) × Ω  (y, g)  U
$ " H#$ 6  - , V  Kf "  0$
0; "" "  )"#$ 1) W  V  ∂PX
∗
);
" "" " γ ∈ P(Q)  γ(W × Ω) ∩ (W × Ω) = ∅ γ ∈ NP(Q)
2 !T  λ " T0$ 0; "" " γ ∈ G(Q) 
γ(U∗(W,λ − 1
2
, x0) × Ω) ∩ (U∗(W,λ − 12 , x0) × Ω) = ∅ γ ∈ P(Q) 
$ #$ γ ∈ NP(Q)∩Kf 2  χΩ  #$""#$ /
 Ω  ξ  #$ C∞/ 2 R    R+;
0#$  2 1+R+ "  β  #$ C∞/ 2 ∂PX∗
   V  β(y) = 1  f 2 X × G(Af ) ) #$
f(z, gf ) = χΩ(gf )β(π
∗
P(z))
∏
α∈ΔP
ξ(〈α, P(x0, z)〉 − λ).
  24 γ ∈ NP(Q) ∩Kf
f(γz, γgf ) = f(z, gf ).
 φ : G(Q)\X × G(Af ) → C  #$
φ(z, gf ) =
∑
γ∈(NP(Q)∩Kf )\G(Q)
f(γz, γgf ).
    f  U∗P(V, λ, x0) ⊆ U∗P(W,λ − 12 , x0) $ ";
$ φ   ) "   1) " L "
   6 "#$ 
 24 g ∈ G(A) 2 / 
f˜(g) = f(q(g¯)),
φ˜(g) = φ(q(g¯)).
  
&     

) " g¯ "   g  G(Q)\G(A) .#$ )$; "" A(φ˜) 24
L" A ∈ U(g) )"#$ "  " 4; " 24 A(f˜)   
" 24 L" Q ⊃ P  / fQ 0 2 N
fQ(z, gf ) = χΩ(gf )β(π
∗
P(z))
∏
α∈ΔQP
ξ(〈α, P(x0, z)〉 − λ)

f˜Q(g) = fQ(q(g¯)).
 Ω  "; ) "  
" C 
||P(q(g∞), x0)− HP(g)|| ≤ C
24 g = (g∞, gf ) ∈ G(R)× Ω !T ) "  
" C ′ 
||pa0→aP0 (H0(g))|| ≤ C ′
24 g ∈ q−1(π∗Q)−1(V )×Ω ? 42  $; ""  H
|〈α, x〉| ≤ ||x||
24  T = λ + C + C ′ + 1  
CD f˜ = f˜Q 2 S(Q, D, T ) 
CD f˜Q " "  (AQNP)(R)
? " " " 4 ";  
" CA,Q 
C-D |(Af˜Q)|(g) ≤ CA,Q
24
C-D g ∈ (S(Q, D, T )−
⋃
Q′⊆Q
S(Q′, D, T )) ∩ q−1(π∗Q)−1(V )× Ω
  C-D " )  (AQNP)(R) "  " 
 C-D  (AQNP)(R)\G(A) "  " 2  $
 
  7(!" #  *"
 E  #$" )"#$ "  G  x
"   (y, g) ∈ X∗ × G(Af )  S∗ ? 0  
$

C-	D (C∞ρλ±log)x ⊗ E
)#$  " 4 $; "" g "    ";
 x ∈ ∂PX∗ 24  ")"#$ 1 P   " "
0;  #$ 2  ! #$24$;  " );
 ?  S ⊆ G(Af ) 2 C-	D  )"#$) ) " S "
1)  AP(Q) ⊆ (P/NP)(Af )  P(Af ) S "   )"
 x $
 p  9!)  P(R);  " n  9!) "" 
 5" ? " a = aP  aˇ = aˇP  ρ = ρP; "
"   L  ρ0 #$ aˇ 4)
   	
    
  
/4 L  B$ χ  )"#$ ( AP " 
<$"" χ˜ : S→ Q∗ "  G42  L S→
AP(Q)   #$ χ ) <$"" AP(Q) → Q∗
 ? V  #$" )"#$ "
 AP "; 0  Vχ  1 )#$; 2  AP #$
 :  χ 0  " " ); "" V "#$ " 
 "#$ 1 " "" ? ,  0
 (   B$  AP   (  aˇ
 " 5"  #$ " " 2

 -8 CD 2   
 1

C--D Hp(g,K∞)((C
∞
umg)x ⊗ E) ∼= Hp(g,K∞)(C∞x ⊗ E) ∼= Hpn(E).
 1  S&% # s ∈ S 	
	 
  χ(s) " Hpn(E)χ #

CD  
(C∞ρλ+log)x → C∞x
	  
% *	 " 	 (g,K∞)4
 4G  E 	 	 6
" 	 *	
 C--D    1 " 	 )
C-3D
⊕
χ∈+aˇ−λ−ρ
Hpn(E)χ,
# 	      $
 % AP
	 #	 	 	  	 "
CD  
(C∞ρλ−log)x → C∞x
	  
% *	 " 	 (g,K∞)4
 4G  E 	 	 6
" 	 *	
 C--D   1 " 	 )
C-8D
⊕
χ∈+aˇ−λ−ρ
Hpn(E)χ.
1) "  ) $  $ 	 2 "
 -   M±  8 	  M±P % $

 " 		 ) P % G  
 	 M±P  	 9# % AP 	  C-3D # C-8D
"   N    8 	  NP % $

   NP  	 9# % AP 	  C--D 
   C-3D 	 C-8D " 2 C•(g,K) = C
•
(g,K)(C
∞ ⊗
E) 	 C•(g,K),± = C
•
(g,K)(C
∞
ρλ±log ⊗ E) 	 7 40 	
(g,K)9 " S∗ 	 	  C•(g,K),± ∈ DbG(Af )(S∗)M± 	
  
&     

C•(g,K) ∈ DbG(Af )(S∗)M±∪N # C•(g,K)/C•(g,K),± ∈ DbG(Af )(S∗)N  *;
 % ∂S∗  C•(g,K)/C
•
(g,K),± 8
  . BD<  	
" C•(g,K)/C
•
(g,K),± #	 	  TM±(C
•
(g,K)/C
•
(g,K),±) = 0 
TM±C
•
(g,K) = C
•
(g,K),±
 " #$   #$  C-	D ";
C-D (C∞ρλ±log)x
"   (g,K∞): "4# /4  E 
 U ⊆ P(R);    ?  NP(R)  " 
 "; " C∞ρλ±log(U)  :  C
∞
/ f 2 U ; 
P(R)∩K∞#$  #$" "0 NP(Q)∩Kf #$  " "
  1#$
C- D |Af(g)| ≤ cA,k,fρλ+ρ0(g)ω1(g)k
24  g ∈ U  A ∈ U(p) 24 .    C∞ρλ+log(U)
0 ; ""  !)"#$ 24    7$ k ;
  f )$; ) )$  A " "" .  
 C∞ρλ−log(U) " C- D  24  k ∈ Z 
 " " #$  "$; "" C∞ρλ±log(U)  (p,KP,∞): " 
KP,∞ = K∞ ∩ P(R);  ""   "#$ 2  
 U ;   #$ " G"" 24;  (p,KP,∞)
:$"" "     (p,KP,∞):
C-SD C∞ρλ±log,x,P = colimC
∞
ρλ±log(WT,V )
; 0)  9" 4)  7$ T → ∞   1
) V  y  ∂PX
∗
 0  WT,V " 1) 
U∗(V, T, x0)  P(R) " ? γ ∈ S  φ  C-SD $,; , 0
T, V  f ∈ C∞ρλ±log(WT,V ) " 0$; "" "   f  C-SD φ
" ?  NP(Q) ∩ Kf  #$  f ) "  E 1
 Ω ⊆ NP(Af ) ∩Kf ; " "" f   Ω ∩NP(Q)?
 "  " ? 0$ γ˜ ∈ P(Q)  γ ∈ γ˜Ω;  
" T˜  γ˜WT,V ⊆ WT˜ ,V   γφ " "   C-SD 
 "#$ 2 WT˜ ,V 
C-6D f(γ˜−1·).
 " " #$  "$; "" "   ?$  Ω; f ; γ˜  T˜
)$ "   ?  S 2 C-SD  " 

"  )2"  ?  S 2
C-D colim
T→∞
C∞ρλ±log(WT,V ).
#$  Ind
(g,K∞)
(p,KP,∞)
 /   
  (p,KP,∞)
:   
  (g,K∞):;    "#$
"2 #$"L "  Ind
(g,K∞)
(p,KP,∞)
V 
G )"$ " / f : K∞ → V ;   
   	
    
 
 #$" 1  V $ "; 2 
K∞  0;   24  κ ∈ KP,∞  k ∈ K∞
C-D f(κk) = κf(k)
24 !"   #$") 2; "" Ind
(g,K∞)
(p,KP,∞)
 
 9" 
 -  2   
 1
C-	D (C∞ρλ±log)x
∼= Ind(g,K∞)(p,KP,∞) C∞ρλ±log,x,P
# (g,K∞)	  S2

	  φ ∈ (C∞ρλ±log)x  ) "  1) W  x
 S∗   #$ f  () C∞ρλ±log 2 W ; " "" φ " 
 f " #$   G  W    A"
 E 1 Ω ⊆ Kf  0;  ""
2 #$  K∞#$ Ω C∞/ f˜ 2  1)
W˜  W  G(Q)\G(A) ) " ? T T  V 
 ";  " WT,VK∞  W˜ $ /4 k ∈ K∞  
 "#$ fk  f˜(·k) 2 WT,V     C∞ρλ±log(WT,V )
 NP(Q) ∩ Kf  #$  "  fk 2 "; "" "
 NP(Q)∩Ω  "   !2 2 #$
"    () C∞ρλ±log  ψ(k) "   fk 
 9" C-SD  " " #$  "$; " " )$
  E ?$ ";  ""  !)) ψ   
 #$   C-	D 
1$ " ψ     #$    ."
2   9" ; ) "  7$ T ; 
1) V  y  ∂PX
∗
  /
ψ˜ ∈ Ind(g,K∞)(p,KP,∞) C∞ρλ±log(WT,V ),
" "" "   ψ˜(k)  
" C-SD ψ(k) "   
<4 " "  ψ˜ #$" ";      
C∞ρλ±log(WT,V ) NP(Q)∩Kf #$ "; ) "  E 1
Ω ⊆ Kf ; " "" ψ˜(k) 24 L" k ∈ K∞  " NP(Q) ∩Ω
" ? C6D;  "$  L(Q)  L(A)/AP(R)  
 #$  !)) ∂PX
∗ × (L(R)/AP(R)) → ∂PX∗ × ∂PX∗;
(x, g) → (x, gx); , 0 $; "" T " T V  Ω "
 "; ""  L (
Ω ∩NP(Q)
) ∖
WT,V K∞ × Ω
2 "  W˜  G(Q)\G(A) "  " "  ) "  
 / f 2 W˜  f(z) = ψ˜(k)(ζ); 0) z ∈ W˜ " 
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H∗(g,K∞)
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Ind
(g,K∞)
(p,KP,∞)
V ⊗ E) ∼= H∗(p,KP,∞)(V ⊗ E),
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  C∞ρλ±log(WT,V );  "
 / )"$;   " H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-D C∞ρλ±log(NP(R)\WT,V ) ⊆ C∞ρλ±log(WT,V )
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Ep,q2 = H
p
(l,KP,∞)
(
Hqn(V)
)⇒ Hp+q(p,KP,∞)(V).
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!)  Ni  :    Ni #$  !0
  <#$"#$"';  0 ni 2  )
   	
    
 
5 " C-3D  0; 0 "#$#$; "" "  
#$; "" C-3D  ."$"" 2  ni+1/ni
$
  " 4 "  ; "" 24 L"  i ≥ 0  24
)) E 1 Ω ⊆ Kf  $ 24  .
"
C-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3D 
 9"   ) C-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C-D X =
{
f ∈ C∞ρλ±log(ΓNi\WT,V )
∣∣∫
Ni+1/(Γ∩Ni+1)Ni
f(np) dn = 0 24  p ∈WT,V
}
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f(np) dn = 0
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p−1Γp ∩Ni+1
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Ni\Ni+1
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 D
(Δ−1f)(p) = −
∑
ξ∈X∗−{0}
1
|Ad(p)∗ξ|2
∫
V/X
f(exp(n)p) exp
(
iξ(n)
)
dn.
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)  (Γ ∩ Ni+1)Ni/Ni    A)) exp : V =
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2 V ∗ "    H " 
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∫
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 0;  "  KP,∞ "$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 D #$∫
V/X
f(exp(n)p) exp
(
iξ(n)
)
dn =
(−1)l |Ad(p)∗ξ|−2l
∫
V/X
(Δlf)(exp(n)p) exp
(
iξ(n)
)
dn
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 D 0 
(−1)l+1
∑
ξ∈X∗−{0}
1
|Ad(p)∗ξ|2l+2
∫
V/X
(Δlf)(exp(n)p) exp
(
iξ(n)
)
dn.
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{Ad(p)−1|p ∈WT,V }
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≤
∑
ξ∈X∗−{0}
C
|ξ|2l+2 maxn∈Ni+1
∣∣Δlf(pn)∣∣ ≤ ( ∑
ξ∈X∗−{0}
C ′
|ξ|2l+2
)
·ρλ+ρo(p)ω1(p)k,
0) "#$   !)"#$ "  !0  C- D 2
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 A ∈ U≤l(p)
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  /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"" Af ∈ Zk 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 π ∈ p;  2 0 [π, nk+1] ⊆ nk+1
πΔ = Δπ + N
   π )$ N ∈ U≤2(nk+1)  " 2; ""
πΔ−1f = Δ−1πf −Δ−1NΔ−1f.
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 #$ $ 2 #$ 24 X; 0 X =
⋂
k∈ZYk; 0
C∞ρλ−log )#$ 0;  X =
⋃
k∈ZYk; 0 C
∞
ρλ,+ log
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C-SD H∗(p,KP,∞)
(
C∞ρλ±log(NP(R)\WT,V )⊗ E
) ∼=
∼= H∗(p,KP,∞)
(
C∞ρλ±log(WT,V )⊗ E
)
.
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H∗n
(
C∞ρλ±log(NP(R)\WT,V )⊗ E
) ∼= H∗n(E)⊗ C∞ρλ±log(NP(R)\WT,V ).
" ."$"" ) " #$ 2  H  "#$

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C-6D Hr(p,KP,∞)
(
C∞ρλ±log(NP(R)\WT,V )⊗ E
) ∼=
∼=
⊕
r=p+q
Hp(l,KP,∞)
(
C∞ρλ±log(NP(R)\WT,V )⊗ Hqn(E)
)
.
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